Validation of a sensitive UHPLC-MS/MS method for cytochrome P450 probe substrates caffeine, tolbutamide, dextromethorphan, and alprazolam in human serum reveals drug contamination of serum used for research.
To evaluate the potential for interactions between botanical dietary supplements and drug metabolism, Phase I clinical pharmacokinetics studies are conducted using an oral cocktail of probe substrates of cytochrome P450 (CYP) enzymes. A sensitive, specific, and fast ultra-high performance liquid chromatography/tandem mass spectrometry (UHPLC-MS/MS) method was developed and validated for determination of caffeine (probe of CYP1A2), tolbutamide (probe of CYP2C9), dextromethorphan (probe of CYP2D6), and alprazolam (probe of CYP3A4/5) in human serum. Stable isotope-labelled analogs were used as internal standards, and sample preparation involved only rapid protein precipitation and centrifugation. The method of standard addition was used for the measurement of caffeine, because commercially available pooled human serum contains caffeine. Out of 18 lots of pooled human serum tested, caffeine was detection in all lots, alprazolam was detected in 13 lots, 8 lots contained dextromethorphan, and no tolbutamide was detected. Only serum prepared from the blood of select individuals was determined to be drug-free. The analytical method was validated with respect to linearity, accuracy and precision, recovery, stability, and matrix effects. The calibration curves were linear over the range of 25-12,000 ng/mL for caffeine, 75-36,000 ng/mL for tolbutamide, 0.05-30 ng/mL for dextromethorphan, and 0.1-60 ng/mL for alprazolam. The intra-assay and inter-assay coefficients of variation (%CV) and %Bias were <13 % (<17 % at the lower limit of quantitation). The recovery of each probe substrate ranged from 84.2%-98.5 %. All analytes were stable during sample storage and handling. Matrix effects were minimized by using stable isotope-labeled internal standards. The method was successfully applied to clinical studies investigating the pharmacokinetic alterations of probe substrates caused by chronic consumption of botanical dietary supplements.